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(57) A novel fluorochemical polymer surfactant reduces disunifonnities in polymeric coatings. The 
coating composition comprising an organic solvent, an organic polymer compatible with said solvent, 
and a coating aid comprising a fluorinated polymer different from said polymer compatible with said 
solvent, said fluorinated polymer having at least three different moieties within the polymer chain 
derived from reactive monomers, the monomers comprising a fluorochemical acrylate, a short-chain- 
alkyl acrylate, and a polar monomer. 
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BACKGROUND OF THE INVENTION 

1 Field of the Invention 

disuniformities in the coatings. The surtactanis reau ^„ ,__fa_ts are oarticularly useful in graphics sys- 

able polymerizable systems. 

2 Backgroundof the Art. 

f im layers after coaUng are unevenness "f^ <''=";'°" "^^^^^^ ^ -motUing.- The toritier m a fairly regular 

dflc lypee of I»ob.«™ ''•■^•^^'"^^l!''^,ZS^^m,^Jon^ eolve„> on >1» matedale 
grainy surface that occurs on a dried coaled Mm. usually "^"f " °' „ „, ,„e solvent from 
Lhe»atlngcom„o«n^~»no-^^^^ 

rooTZrdrg^drylnrS S P™.et, iferent .grsata^-thln the dry^g soludon, and these 

-ts^rt:=ru"^~«.h.se.^^^^^^^^^^ 
■"""uir-rNr^a^^'sfdrcSirrinSsts^^^^^ 

such led infh. dlup of gas »el,.. The polymers descnhed w«hln that patent include some com- 

poucds u.e^.1 j::;S^,^,";;;rprs.c f,uorlnaled terpdymer. that are useful, ncn-foamlng 
.ddi^.™.o;!SlXL,mat.da^suchascarpet,,ndflCer.^ 

Vide oleophobicity to the surfaces that are coated. 
«5i IMMARV OF THE INVENTION 

monomer, and a polar ethylenically unsaturated monomer. 
DETAILED DESCRIPTION OF THE INVENTION 
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pendant functionalities thereon. This can be done conveniently by selecting appropriate ethylenically unsatu- 
rated monomers with the desired pendant functionalities already present on the monomers so that they are 
also deposited on the polymer backbone. This is preferably done by forming an acrylate backbone by poly- 
merization of at least three materials. Fluorochemical acrylate, short-chain alkyi acrylate, a polar monomer 
5 (e.g., acrylic acid). As previously noted, acrylates are not the only materials that will work, but they are pre- 
ferred. The fluorochemical acrylate comprises an acrylate (including methacrylates) having a fluorocarbon 
group bonded to a hydrocarbon portion of the acrylate. The bonding of the group may be directly to the hy- 
drocarbon group or bridging group on the acrylate, or it may be through an additional bridging group such as 
a sulfonamide group. These three monomers are free radically polymerized in the proportions desired for the 

10 final product. The polymerization is done in solvent, such as ethyl acetate or other convenient solvents. The 
short-chain alky! acrylates have fewer than eighteen carbon atoms in the alkyI chain. Preferably the alkyI chain 
has fewer than sixteen carbon atoms, and more preferably less than twelve carbon atoms. The polar monomer 
for use in the present Invention must have a polymerizable group compatible with acrylic polymerization, i.e., 
have ethylenic unsaturation as would be the case in an acidicstyrene derivative. The preferred polar monomers 

15 are acidic monomers of acrylates (including methacrylates) and particularly those at least as polar and pre- 
ferably more polar than hydroxyethylmethacrylate(HEMA). Although all molecular weights were found to re- 
duce mottling, higher molecular weights could increase the foaming of the solutions. It was therefore found 
that molecular weights of less than 250,000 (weight average molecular weight) and more preferably less than 
200,000 are desired. The most preferred materials had weight average molecular weights in the range of 

20 15,000 to 120,000 (approximately 25.000 to 95.000). 

Representative ethylenically unsaturated polar comonomers useful In such preparation include: 
CH2=CHCOOCH2CH20H , 
CH2=CHP(0) (OH)2, 
CH2=CHCOOH. 

25 CH2=C(CH3)COOH. 

HOOCC(=CH2)CH2COOH. 
CH2=CHS03H 
CH2=CHCH2S03H 
CH2=CHCONHC(CH3)2CH2S03H 

30 and combinations thereof. 

Representative fluoroaliphatic vinyl monomers useful in such preparations include: 
C8Fi7CH2CH2N(CH3)COCH=CH2 
C8Fi7CH2CH20COCH=CH2 
C6Fi3C2H4SCOCH=CH2, 

35 C8Fi7S02N(C2H5)C2H4NHCOCH=CH2. 
(CF3)2CF(CF2)8C2H2SCOC(CH3)=CH2. 
C8Fi7S02N(CH3)C2H4COOCH=CH2, 
CeFi7S02N(CH3)CH2C6H4CH=CH2. 
C6Fi3CH2CH200CC(=CH2)COOCH2CH2C6Fi3. 

40 C7Fi5CH200CCH=CHCOOCH2C7Fi5. 
C6Fi3C2H4N(CH2CH20H)COCH=CH2. 
C7Fi5CON(C2H5)C3H6SCOC(CH3)=CH2. 
C6Fi3CH2NHCOCH=CH2, 
^8Fi7CH2CH20CH=CH2f 

45 (CF3)2CF(CF2)6CH2CH(OH)CH20COCH=CH2. 
(CH3)2CFOC2F40COCH=CH2. 
C8Fi7C2H4S02N(C3H7)C2H40COCH=CH2, 
C7Fi5C2H4CONHC4H80COCH=CH2 

50 

C3F7(CFCF20) 2CFCH20COCH=CH2, 
CF3 CF3 

55 C7Fi5COOCH2C(CH3)2CH20COC(CH3)=CH2. 
C8Fi7S02N(C2H5)C4H80COCH=CH2, 
(C3F7)2C6H3S02N(CH3)C2H40COCH=CH2. 

3 
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C8F,7CF=CHCH2N(CH3)C2H40COCH=CH2. 

phenol-formaldehyde resins, polyamides, and mixtures thereof. 
Example 5 

. * , . «f i=t Pn<=;FMA/BuMA/Acrvlic Acid was prepared by dissolving 10 g Et-FOSEMA 
xn^ln^nnv 91 C50 (50% t-butvl peroctoate. Witco Corp. a subsidiary of Akzo Corp) in 47 g of ethyl acetate. The 

3rSer;ai,° 3t K .« X „ abov, 0.0»5 and 0.30. Y ahcld be b«wa.n 0.,0 a™. 

0.615 or less, and Z should be between 0.30 and 0.60. 
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Table 1 

Monomer Composition of Examples 







Et-FOSEKA® /MA* /AA 


10 


1 


36/48 BuMA/16 




2 


29 FOMA/55 BuMA/18 


15 


3 


28/60 LMA/12 




4 


40/35 BuMA/25 




5 


50/30 BuMA/20 


20 


6 


47 FOMA/38 BuMA/14 




7 


55/35 BxjMA/10 


25 


8 


50/50 BuMA/0 




9 


50 FOMA/50 BuMA/0 




10 


55/35 BuMA/lO - 


30 




55/35 BUMA/IO 




12 


55/35 BuMA/lO 


1 




55/35 BuMA/10 



© Et-FOSEMA (Type I, except where listed as FOMA 

(Tertpolymer II) ) . 

*MA-Methacrylate, 0DMA=Octadecyl methacylate, 
BuMA^Butyl Methacrylate, MMA=Methyl methacylate, 
LMA=Laurel (C-10) methacrylate. 



50 
55 
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Table 2 

Monomer Composition of Comparative Experiments 
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Example 


weight % 

Et-FOSEMA©/MA*/AA 


C-1 (Comp) 


50/50 ODMA/0 


C-2 (Comp) 


50/ODMA/2D 


C~3 (Comp) 


80/12 ODMA/18 


C-4 (Inv) 


40/40 MMA/20 


C-5 (Inv.) 


60/20 MMA/20 



Examoles 1 . 2, 3. 6. 7, 8, 9 were prepared in the following manner. 

Arandom tertpolytr^er of Et-FOSEMAor FOMA/alkyI methacrylate/Acrylic Acid was prepared by dissolving 
the appropriate amount of Et-FOSEMA or FOMA. alkyi methacrylate and acrylic acid, so that the total weight 
0^.000^3- Charged was 20 g. and 0.8 g of Trl^^^^^ 

of Akzo Corp) in 113 g of ethyl acetate. The polymerization solution was purged wi h nitrogen through a d^p 
Lb^or two minutes and then sealed. The sealed bottles was shaken at 78°C for eighteen hours. The bottle 
was then cooled down to room temperature and air was admitted. 

Examples 4. 5. 12. C-2. C-3. C-5 

These materials were prepared as outlined In Example 1 above so that the total weight of monomers 
charged in each case was 20 g. 

Example 11 

A rartdom terpolymer of Et-FOSEMAmuMA/Acrylio Acid was prepared by dissolving 11 g ^t-FOSEMA 
7 g butyl methacVylL, 2 g acrylic acid. 0.1 g dodecyl mercaptan. and 0.8 g "^'^^l-CBO in 113 g of 

ethyl aitate. The polymerization solution was purged with nitrogen through a d.p tube for two minutes and 
Sen ^e^led. The sealed botUes was shaken at 78-C for eighteen hours. The bottle was then cooled down to 
room temperature and air was admitted. 

Example 12 

Arandom terpolymer of Et-FOSEMA/BuMA/Acrylic Acid was prepared by dissolving 304^ of Et-FOSEMA. 
195 g butyl methacrylate. 56 g acrylic acid. 2.7 g dodecyl mercaptan. and 22 g of J '9°"°'!™ JI-CSO 5^^^^^^^ 
butyTperoctoate) in 1283 g of ethyl acetate. The polymerization solution was purged wrth n't«'9/"^y ^"^^ "9 
nitrogen toflowthroughtheflaskforSOminuteswhilethemonomersandsolventwere charged As^^gh^^^^^^^ 

nitrogen pressure was maintained on.the flask during the reaction. The reaction mass ««f f «^7^5-81 C 
for 6 5 hours. At the time air was admitted to the flask and the solution was allowed to cool down to room tem- 
perature. The viscosity of the reaction mixture was measured and found to be 19.3 centistokes. 

Example 13 

Arandom terpolymer of Et-FOSEMA/BuM A/ Acrylic Acid was prepared by dissolving 136 g of Et-FOSEMA. 
88 g butyl methacrylate. 25.2 g acrylic acid, and 9.9 g of Trigonox 21-C50 (50% t-butyl Pe[°f ^^e) m M^^^^^^ 
of ethyl acetate, the polymerization solution was purged with nitrogen by allowing nitrogen to flow through the 
flask for 30 minutes while the monomers and solvent were charged. A slight positive nitrogen pressure was 
maintained on the flask during the reaction. The reaction was stirred at 75-83"C for 6.5 hours. At that time air 

6 
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was admitted to the flask and it was allowed to cool dovyn to. room temperature. The viscosity of the reaction 
mixture was measured and found to be 2.09 centlstokes. The weight % unreacted monomers in the polymer 
as determined by gravimetric chromatography of standard solutions was found to be 0.35% Et-FOSEMa, 0.33% 
butyl methacrylate, 0.4% acrylic acid. H-nmrand C-nmr (Anal Req 37607) were consistent for the desired poly- 
5 mer. 



Table 3 
FoaiD Collapse Time 





Ex# 


Wt% 

Et-FOSEMA® / MA*/ AA 


Time for Foam Collapse 
(Minutes -m, Seconds-s) 


x+z 


15 


C-2 


50/50 ODMA/20 


>15m 


0.80 




C-3 


80/12 ODMA/18 


>i5m 


0.91 


20 


C-5 


60/20 MMA/20 


>15m 


0.65 




4 


40/48 BuMA/16 


4m 30s 


0.57 


25 


5 


50/30 BuMA/20 


4m 30s 


0.63 


6 


47 FOMA/38 
B\lMA/14 


3m 


0.52 


30 


9 


50 FOMA/50 BuMA/O 


3m 


0.23 




2 


29 FOMA/55 
BuMA/18 


2M 15s 


Ci A CZ 

U • 4 D 


35 


1 


36/48 BuMA/16 


2m 


0.48 




3 


28/60 IJlA/12 


Im 45s 


0.45 


40 


8 


50/50 BuMA/0 


Im 45s 


0. 18 




C~4 


40/40 lMA/20 


Im 24 s 


0.44 


45 


7 


55/35 BuMA/10 


Im 15s 


0-45 


no FC surfactant 


Im 





50 As can be seen In Table 3, foam times of less than 5 minutes were obtained when the sum of the mole 

fractions of f luorochemical monomer plus acrylic acid were less than 0.65. Compositions where x+z were 0.65 
or greater, all had foam times of 1 5 minutes or greater. 

55 Claims 

1. A coating composition comprising an organic solvent, an organic polymer compatible with said solvent, 
and a coating aid comprising a f luorlnated polymer different from said polymer compatible with said sol- 

7 
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vent, said fluorinated polymer having at least three different moieties within 

from reactive monomers, the monomers comprising a fluorochemical acrylate. a short-chain-alkyl acryl- 
ate, and a polar monomer. 

2. The coating composition of claim 1 wherein said f luorinated polymer has a molecular weight of less than 
250,000. 

3. The coating composition of claim 2 wherein said f luorinated polymer has a molecular weight of less than 
200,000. 

4. The coating composition of claim 1 wherein said fluorinated polymer has a molecular weight between 
15,000 and 120,000. 

5 Thecoating composition of any one of claims 1 to 4. wherein the fluorinated polymer is the acrylic reaction 
product of at least three polymers comprising at least one fluorochemical acrylate. at least one short- 
chain-alkyl acrylate, and at least one polar monomer. 

6. The coating composition of any one of claims 1 to 5. wherein the polymer compatible with said solvent Is 
selected from the group consisting of polyvinyl acetals, polyacrylates. polyurethanes acrylated-ur- 
ethanes, polyozlactones, polyvinyl resins, phenol-formaldehyde resins, mophtrogumone-diazides. poly- 
amides, and mixtures threof. 

7 A coated surface comprising a substrate with at least one surface having a coating thereon comprising 
an organic polymer and a fluorinated polymer, said fluorinated polymer comprising the acrylic reacbon 
product of at least one fluorinated acrylate. a short-chain-alkyl acrylate. and a polar monomer. 

8. The coated surface of claim 7 wherein said substrate comprises a polymeric film. 

9. The coated surface of daim 7 wherein said substrate comprises polyethylene terephthalate. 

10. The coated surface of claim 7 wherein each substrate compriseis aluminum. 

11. The coated surface of any one of claims 7 to 1 0 the coating comprising a coating composition as claimed 
in any one of claims 1 to 6. 
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@ Acrylic surfactants and compositions containing those surfactants. 

@ A novel fiuorochemical polymer surfactant 
reduces disunlformities in polymeric coatings. 
The coating composition comprising an 
organic solvent, an organic polymer compatible 
with said solvent, and a coating aid comprising 
a fluorinated polymer different from said 
polymer compatible with said solvent, said 
fluorinated polymer having at least three diffe- 
rent moieties within the polymer chain derived 
from reactive monomers, the monomers com- 
prising a fiuorochemical acrylate, a short- 
chain-aikyi acrylate, and a polar monomer. 
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